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(g) Circuit boards. 



A circuit board comprises a sheet (10) which is characterised by a surface (1^ carrying electrfed 
circuitry (14) and a lay^ (18) bMnd the surface (12) and in heat-conducting oonununication wfth it The 
layer (18) comprises a mass <tf diamond or cubic boron nitride particles in a polymeric metaliic or 
ceramic matrix. Tbe concentration of diamond or cubic boron nitride In the matrix is typically 30 to 60 
percent 1^ we^hL 
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BACKGROUND TO THE INVENTION 

This Invention relates to circuit boards. 

Sub^tes for mounting electronics are used in a s 
vdde varied of electronic apparatus, e.g. surfiace 
mount packages, prbited drcult boards etc. Such sutK 
sfrates oonslstof an etecfrical circuit fDnmed in the sur- 
face <tf a board which typically consists of several 
Isyers. Some of these l^ers are made of a material 10 
or form which conduct heat rapidly away from the sur- 
face carrying the circuit This is necessary t>ecause 
heat is goierated In a circuit during use arid this tieat 
can be detrimental to the functioning of the circuit or 
of the electronic device or equipment which utilises is 
the circuit 

SUMMARY OF THE INVENTiON 

According to the present Invention, there Is pro- 20 
vided a circuit board comprising a self-«upporting 
sheet comprislngr 

(I) a surface carr^'ng electric^ circuitry or an 
element thereof; and 

(ti) a zone behind the surface and in heat^n- 25 
ducting oomrrajnicatton it which comprises a 
mass of diamond or cubic boron nitride particles in a 
nrtatrix selected from polymeric metallic and ceramic, 
the concentration of the particles in the matrix not 
exceeding 60 percent by weight so 

DESCRiPnON OF THE DRAWINGS 

Figure 1 1histrates a plan view of an embodiment 
of ttie Invention; 35 
Figure 2 is a section along the line 2-2 of F^ure 
1; and 

Rgure 3 is a sedionai side view of a second 
embodiment of the invention. 

40 

DESCRIPTION OF EMBODIMEf^ 

The drouit board may be one which canries eleo- 
trical circuitry on a surface thereof. The circuitry may 
be printed on the surface or may form part of an inte* 45 

grated chip. The board may also be one which canles 
an element of such drcuttry. 

When the matrbc Is polymeric, it is preferably ther- 
moplastic in nature and may be selected from 
phenolics, modified phenollcs, melamines, 50 
polyamides» polyamide-imides, polycart)onates, 
pdysulphanes, acrylonitries, styrene plastics and 
olefin polymers. 

When the malrfx is m^lic it may be selected 
firom copper, nickel, molybdenum, aluminium and 55 
stainless steel. 

When the matrix is cerarrdc It may be selected 
from alumina, aluminium nSride, silicon carbide, sili- 



con oxide, dllcon nitride, and beryllium oxide. Where 
the particles are diamond p^'des and the cersnic 
matrix is an odde, it is preferable that the diamond 
partides be protected by a suitable coating such as a 
refractory metal or an o^enfiree ceramia 

The particles of the zone may be diamond or 
cubic boron nitrkia The partidea are preftoretdy 
diamond tiecause of the superior heat oonducthrily 
property of diamond. The partides will be more than 
2 microns in size. The maximum size of the partides 
used is dictated by the width or depth of the zone. 

The partides are present in the zone in an amount 
not exceeding 60 percent by weight The partide con- 
tent of the zone will preferably be in the range 10 to 
60 percent by weight and more preferably 30 to 60 
percent t^ weight 

The zone will generally be In the form of a layer. 
One surface of the layer may fonm tfie surfiace which 
carries the electrical circuitry or element thereof. 
Alternatively, this layer can be located bekm this sur- 
fece and ^ced from it by a layer of polymer of the 
type described above or metal The two layers will t>e 
bonded together. 

The sheet is self-supporting in the sense that it 
can carry ttie circuitry or element thereof vdthout 
budding or bending to any s^nitont extent The 
sheet nnay be rigid or have a certain d^iree of fexibi- 
aty. 

Emt>odjments of the invention will now bB des- 
cribed with reference to the accompan^ng drawings. 
R^ening to Figures 1 and 2. ttiere is shown a circuit 
board comprising a rectangidar sheet 10 having a 
msyor upper surface 12 on which Is mounted a 
plurality of integrated chips 14. 

The sheet 10 comprises three Isym 16, 18 and 
20 bonded together. The layer 16 is made of a ma- 
terial such as a polymer or metal The layer 18 com- 
prises a mass of dteimond partides In a matrix of the 
type described atx>ve and the layer 20 is made of an 
insulating or other material. In use, heat generated in 
the Integrated chips passes into the l£^r 16 and then 
into the layer 1 8 from whence it Is rapidly conducted 
away by virtue of the presence of the highly heat oon- 
ducthre diamond partides In tMs layer. 

Figure 3 Oiustratas a second embodiment In this 
embodiment, the integrate chips 22 are carried on 
the surface 24 of a sheet 28. The sheet 26 comprises 
an insulating layer 28 and a second layer 30 bonded 
thereto. The layer 30 has downwardly depending fins 
32 and comprises a mass of diamond partides in a 
matrix of the type described at>ove. The funs assist In 
dissipating heat entering the layer 30. 

The matrix is preferably polymeric as tills reduces 
the w^ht of the drcult board. The presence of 
diamond partides in the range spedfied above 
increases tiie thermal conductivity of the material 2 to 
4 times compared witti that of the base polymer. 

In an example of the invention, a circuit board was 
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produced by piadng a mbcture of diamond particles 
and a powdered nrx>dified phenolic pdynner in a 
mould. The mixture was heated to 60^C and then 
healed further under the Influence of pressure to 
175^ Thiscausedthe potymerto melt The contents 5 
of the mould were aSowed to cool and the moulded 
product then removed from the nmuld. 

A rectangular sheet was recovered from the 
mould. This sheet was selfeupporting and capable of 
carrying electrical cvcuitry or an element thereof. io 

Using this method sheets were produced with 
dianrmnd parfides In the range 20 to 200 microns and 

ooncentrafkms of diarnond ranging from 12 to 50 per- 
cent fay ml^ht 

In order to produce a sheet having a polymer is 
layer between the diamond-containing layer and the 
surfiace fbr carrying the electrical circuitry, a green 
state mbcture of diamond and polymer may first be 
produced in a mould and then a further layer of dia- 
mond-free pdymer powder placed on the green state 20 
product The whole is then heated to melt the polymer 
and form the sheet 

A diamond/hnetal layer for a drouit board of the 
lnventi6n may be made by maidng a mbdune of the 
diamond particles and the metal in powdered fbrm, 25 

caising a thin layer of tite mbcture to be deposited on 
to a support surfiaoe, compacting the layer and heat 
treating the compacted layer under conditions which 
win not lead to degradation of the diamond particles. 
Generally, a dunry of the diamondAnetal mbcture in so 
water vi^ be made, this slurry deported on the sup- 
port surface and a mafor part of the water removed 
from the slunry before the compaction step. These 
steps are generally descnl>ed in European Patent 
Publication Na 0294 198. as 



acrylonltnles, serene plastics and ol^n polyn>- 
ers. 

4. A circuit board according to daim 1 wherein the 
matrbc is a nietallic matrbc selected from copper, 
niclcel, molybdenum, aluminium and stainless 
steel. 

5. A circuit board according to daim 1 wherein the 
matrix is a ceramic matrix and is selected from 
alumina, aluminium niride, silicon carbide, siioon 
oxide, sificon nitride, and berylilum oxide. 

6. A circuit board according to any one of the pre- 
ceding dalms wherein the concentration of partn 
des is in the range 10 to 60 percent by weight 

7. A circuit board according to any one of tiie pre- 
ceding dalms wherein the concentration of pertn 
des Is in the range 30 to 60 percent by weight 

8. A drcuit board according to ariy one of the pre- 
ceding dalms wherein a layer of a polymeric ma- 
terial ( 16) is provided between thezone ( 18) and 
the surface (12). 

9. A circuit board according to daim 8 wherein the 
zone (18) comprises a layer which is bonded to 
the polymeric layer (16). 



dalms 

1. Actrcultboardcomr»risongaself-^pportingsheet 40 
(10) comprising: 

(0 a surface (12) carrying electrical dr- 
cuSry (14) or an dement tfiereof; and 

(ii) a zone (18) behind the surface (12) and 
in heat-conducting communication with ft which 4S 
comprises a mass of diamond or cubic boron nit- 
ride partides in a matrix selected firom pdymeric^ 
metallic and c^amic, the concentration of the 
pertides in the matrbc not exceeding 60 percent 
byvi^ght so 

2. A drcuit board according to daim 1 wherein the 
polymeric matrix is a tiiennoplastic pdymer. 

3. A dradt board according to daim 2 wherein the 5S 
themwpiastlc polymer is selected from phenoHcs, 
motSXied phendics» melamines. polyamides, po- 
lyamkie-Mdes, polycarbonates, pdysulphanes» 
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